Studies on growth, development and population propagation of Pseudodiaptomus annandalei（Sewell, 1919） by 王玉祯













   
 
安氏伪镖水蚤的生长发育与种群增长研究 
Studies on growth, development and population propagation 





专  业 名 称：海洋生物学 
论文提交日期：2017 年 08月 


































声明人  (签名)： 
指导教师(签名)： 
 


























(     )1.经厦门大学保密委员会审查核定的保密学位论文，于   
年  月  日解密，解密后适用上述授权。 







                             声明人(签名)： 














  目  录 
 
 
目  录 
摘 要 .......................................................................................................... I 
Abstract .................................................................................................... III 
第一章 绪论 .............................................................................................. 1 
1.1桡足类在水产养殖中的重要作用 .................................................................. 1 
1.1.1 桡足类简介............................................................................................ 1 
1.1.2桡足类在水产养殖中的价值................................................................. 1 
1.1.3桡足类的营养成分................................................................................. 4 








1.4桡足类规模化培养 ........................................................................................ 11 
1.4.1 桡足类种类.......................................................................................... 11 
1.4.2 饵料类型.............................................................................................. 11 
1.4.3培养密度............................................................................................... 11 
1.5安氏伪镖水蚤及其在水产养殖中的应用 .................................................... 12 
1.5.1安氏伪镖水蚤的生物学特性............................................................... 12 
1.5.2安氏伪镖水蚤的营养价值................................................................... 14 
1.6研究目的及意义 ............................................................................................ 14 
第二章 盐度对安氏伪镖水蚤的影响 .................................................... 16 
2.1前言 ................................................................................................................ 16 































2.5小结 ................................................................................................................ 26 
第三章 饵料对安氏伪镖水蚤的影响 .................................................... 27 
3.1前言 ................................................................................................................ 27 






3.3实验结果 ........................................................................................................ 29 


























3.5小结 ................................................................................................................ 46 
第四章 安氏伪镖水蚤的种群增长 ........................................................ 47 
4.1前言 ................................................................................................................ 47 





4.3实验结果 ........................................................................................................ 50 
4.3.1饵料对安氏伪镖水蚤种群增长的影响............................................... 50 
4.3.2安氏伪镖水蚤和日本虎斑猛水蚤混合培养....................................... 56 
4.4讨论 ................................................................................................................ 60 
4.4.1饵料对安氏伪镖水蚤种群增长的影响............................................... 60 
4.4.2安氏伪镖水蚤与日本虎斑猛水蚤混合培养....................................... 60 
4.5小结 ................................................................................................................ 61 
第五章 结论 ........................................................................................................... 62 
5.1 主要成果 ....................................................................................................... 62 
5.2 创新点 ........................................................................................................... 62 
5.3 不足与展望 ................................................................................................... 62 
参考文献 .................................................................................................................. 64 













  目  录 
 
 

















Abstract in Chinese ................................................................................... I 
Abstract in English ................................................................................. III 
Chapter 1: Introduction ........................................................................... 1 
1.1 The important of copepods in aqaculture .................................................... 1 
1.1.1 Introduction to copepods......................................................................... 1 
1.1.2 The value of copepods in aquaculture .................................................... 1 
1.1.3 The nutrients of copepods ....................................................................... 4 
1.2 The ingestion of copepods .............................................................................. 6 
1.2.1 The feeding mechanism of copepods ...................................................... 6 
1.2.2 Dietary..................................................................................................... 6 
1.2.3 Effects of diets on copepods ................................................................... 8 
1.3 Effects of other factors on copepods.............................................................. 9 
1.3.1 Temperature ............................................................................................ 9 
1.3.2 Salinity .................................................................................................. 10 
1.3.3 Other factors.......................................................................................... 10 
1.4 Large scale of copepods ................................................................................ 11 
1.4.1 Species of copepods used in aquaculture .............................................. 11 
1.4.2 Dietary................................................................................................... 11 
1.4.3 Culture density ...................................................................................... 11 
1.5 The important of Pseudodiaptomus annandalei in aqaculture .................. 12 
1.5.1 The biological characteristic of Pseudodiaptomus annandalei ............ 12 
1.5.2 Nutritional value of Pseudodiaptomus annandalei............................... 14 
1.6 Purpose and significances of this study ....................................................... 14 
Chapter 2 Influence of salinity on Pseudodiaptomus annandalei ......... 16 
2.1 Introduction ................................................................................................... 16 













  Contents 
 
 
2.2.1 Experimental Materials ......................................................................... 16 
2.2.2 Experimental instrument ....................................................................... 17 
2.2.3 Experimental design.............................................................................. 17 
2.2.4 Experimental method ............................................................................ 18 
2.4.4 Data analysis ......................................................................................... 20 
2.3 Results ............................................................................................................ 20 
2.3.1 Influence of salinity on the development time ...................................... 20 
2.3.2 Influence of salinity on survival rate .................................................... 22 
2.3.3 Influence of salinity on length of prosoma and body ........................... 23 
2.3.4 Influence of salinity on nauplii production ........................................... 24 
2.4 Discussion....................................................................................................... 24 
2.4.1 Influence of salinity on the development time ...................................... 25 
2.4.2 Influence of salinity on survival rate .................................................... 25 
2.4.3 Influence of salinity on length of prosoma and body ........................... 25 
2.4.3 Influence of salinity on nauplii production ........................................... 25 
2.5 Conclusion ..................................................................................................... 26 
Chapter 3 Influence of diet on Pseudodiaptomus annandalei ................. 27 
3.1 Introduction ................................................................................................... 27 
3.2 Materials and Methods ................................................................................. 27 
3.2.1 Experimental Materials ......................................................................... 27 
3.2.2 Experimental instrument ....................................................................... 28 
3.2.3 Experimental design.............................................................................. 28 
3.2.4 Experimental method ............................................................................ 29 
3.2.4 Data analysis ......................................................................................... 29 
3.3 Results ............................................................................................................ 29 
3.3.1 Influence of diet on the development time ........................................... 29 
3.3.2 Influence of diet on survival rate .......................................................... 33 
3.3.3 Influence of diet on length of prosoma and body ................................. 35 













  Contents 
 
 
3.3.5 Influence of diet on nutrition ................................................................ 38 
3.4 Discussion....................................................................................................... 42 
3.4.1 Influence of diet on the development time ........................................... 42 
3.4.2 Influence of diet on survival rate .......................................................... 43 
3.4.3 Influence of diet on length of prosoma and body ................................. 43 
3.4.4 Influence of diet on nauplii production ................................................. 44 
3.4.5 Influence of diet on fatty acid content .................................................. 44 
3.5 Conclusion ..................................................................................................... 46 
Chapter 4 The population growth of Pseudodiaptomus annandalei ....47 
4.1 Introduction ................................................................................................... 47 
4.2 Materials and Methods ................................................................................. 47 
4.2.1 Experimental Materials ......................................................................... 47 
4.2.2 Experimental instrument ....................................................................... 47 
4.2.3 Experimental design and method .......................................................... 47 
4.2.4 Data analysis ......................................................................................... 48 
4.3 Results ............................................................................................................ 50 
4.3.1 Influence of diet on population growth ................................................. 50 
4.3.2 Influenceof on population growth ......................................................... 56 
4.4 Discussion....................................................................................................... 60 
4.4.1 Influence of diet on population growth ................................................. 60 
4.4.2 Influence of culture conditions on population growth .......................... 60 
4.5 Conclusion ..................................................................................................... 61 
Chapter 5 Conclusions and perspectives .............................................................62 
5.1 Conclusion ..................................................................................................... 62 
5.2 Innovation ...................................................................................................... 62 
5.3 Insufficiency and prospect ........................................................................... 62 
Reference.................................................................................................. 64 













  Contents 
 
 
























足幼体发育到成体的时间均显著短于高盐度（23 和 28）条件下的发育时间(P < 
























































A series of experiments including development time, survival rate, abundance, 
body length, fatty acid composition and population growth rate were conducted to 
evaluate the most suitable salinity and diet for Pseudodiaptomus annandalei. And by 
observing the dynamic variation of population propagation under different culture 
conditions, the growth conditions suitable for large scale culture were explored. The 
main results are as follows: 
1.Salinity had a significant effect on the development time and nauplii 
production of P. annandalei (P < 0.05). The development time of nauplii to copepodid 
and nauplii to adult were shorter in low salinity waters (13 and 18) than in high 
salinity waters. The nauplii production’ numbers of P. annandalei were higher in the 
salinity range of 13-23, and it was decreased at salinity 28. In the experimental range 
of salinity, the survival rate were all higher than 85%, and the salinity had no 
significant effect on the length of prosoma and body length. 
2. Different diets had a significant influence on development time, surivial rate, 
length of prosoma and body, and nauplii production of P. annandalei (P <0.05). 
Isochrysisg galbana，Chaetoceros mulleri and Rhodosporidium paludigenum were all 
good food for P. annandalei. In the diets of these three microalgae or mixed with 
them, P. annandalei had much shorter development time, higher survival rates, and 
more nauplii production than in other diets, respectively. While P. annandalei had the 
longest length of prosoma and body in the diet of C. mulleri, and the shortest ones in 
Nannochloropsis oculata. 
3. Different diets had a significant influence on fatty acid composition of P. 
annandalei (P < 0.05). The proportion of DHA / EPA was the highest in the diet of I. 
galbana. It was suggested that the ability of the P. annandalei to convert saturated 
fatty acids to unsaturated fatty acids is very strong by comparing the fatty acid 
composition of copepod bodies with their diets. 
4. In different diets the population growth of P. annandalei were different. In the 
















the highest in all diets, indicating that I. galbana was the best addition of Chlorella 
sp.. 
5. P. annandalei and Tigriopus japonicus mixed culture can maintain aquaculture 
water clean. A large number of algal sluges are tightly adhered to the wall of a single 
culture vessel, and the T. japonicus can clean the algal sluges on the wall of pool. 
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